Mental aberrations of various types and in vary-
ing degree are observed in many patients during the administration of ACTH or cortisone. Most often the changes are those of personality or mood; restlessness, irritability, insomnia, elation, depression, euphoria are among the more common manifestations. Less commonly, but nonetheless, not rarely, frankly psychotic episodes occur. In Cushing's syndrome, where there is an abundance of endogenous adrenal cortical hormones, there is a high incidence of abnormal mentation including hysteria,. suicidal depressive states, simple schizo-' phrenia -and paranoia (1) . The production of mental symptoms and psychoses consequent to the administration of ACIH or cortisone and their frequency in Cushing's syndrome suggest the possibility that there is a biochemical basis for certain of the psychoses and personality disorders.
This report deals with the study of the cerebral circulation and metabolism before, during, and after the administration of ACTH and cortisone for.the purpose of determining the cerebral hemodynamic and metabolic effects of these hormones and possibly of elucidating the relationship of the physiological derangements to the -induced mental aberrations.
METHOD
The cerebral blood flow (CBF) was determined by the nitrous oxide method of Kety and Schmidt (2) as modified by Scheinberg and Stead (3) except in the case of T.B.C. where the original method (2) was employed.
The cerebral oxygen consumption (CMRog) and cerebral glucose consumption (CMRglu) were calculated from the CBF and the arterio-cerebral venous oxygen and glucose differences. The cerebral vascular resistance (CVR) was calculated from the CBF and the mean arterial blood 1Reviewed in the Veterans Administration and published with the approval of the Chief Medical Director. The statements and conclusions published by the authors are the result of their own study and do not necessarily reflect the opinion or policy of the Veterans Administration.
pressure which was measured directly from a peripheral artery, usually the femoral, with a damped mercury manometer. Arterial and cerebral venous blood samples were drawn simultaneously just before each blood flow procedure. Blood oxygen and carbon dioxide content were determined manometrically (2) . Blood sugar was determined by Nelson's modification of the Somogyi method (4) .
Complete studies of cerebral hemodynamics and metabolism were undertaken on 45 occasions in 12 patients in the ACTH2 group. These comprised pretreatment determinations in 11 of the 12 patients; from one to six determinations on each patient during the time they were receiving 10 mgms. to 200 mgms. of ACTH daily; and in many instances, as a further control, studies were repeated 10 to 20 days after cessation of hormone therapy.
The observations during the treatment period in 9 of the 12 patients in the ACTH group were performed after the patients had received the drug for two to three weeks. In three instances (E.R.S., L.R.C., and J.R.B.), longterm studies extending from three to eight months were performed, during which time repeated observations were made. The data obtained from 2 patients with Cushing's syndrome are also included.
Thirty-two studies were performed on a second group of 9 patients who received cortisone in doses ranging from 100 to 200 mgms. daily. Pretreatment, treatment, and post-treatment studies were performed on at least one occasion in each patient at about the same time intervals as those in the ACTH group.
The data were analyzed statistically by the method of paired observations; the pertinent difference between values obtained before and during administration of the hormone were calculated for each subject. The mean of those differences together with its standard error was then calculated from the individual differences. P values so determined are recorded in Tables I to IV. Where  multiple studies on one patient to nine subjects are presented in Table I and Table  II The effect of prolonged administration of ACTH. In the cortisone series and in most of the subjects in the ACTH series the drugs were administered as a constant dose for relatively short periods, usually two to three weeks. In the three subjects under consideration here, ACTH was ad- .W?. (8) (9) (10) (11) .
; r 6 A consideration of individual subjects in both the cortisone and ACTH treated series reveals an occasional instance in which a striking reduction in CBF occurred during the administration of the < I X o^drug, with return to its control value after treatment was discontinued. exerts a specific local effect on the cerebral vasculature. In an occasional individual there occurs a reduction in CBF, of such magnitude and reversibility when the drug is withdrawn, to suggest strongly that a degree of cerebral vasoconstriction has been induced that is out of proportion to-the increase in total peripheral resistance manifest in that individual. The cause for this apparent local increase in CVR in an occasional patient is not known. Changes in blood 02 content or CO2 content of sufficient magnitude -to account for them did not occur; they are too large to be within the range of normal variation; we have no reason to believe they are the result of technical errors; they do not appear to be related to changes in the clinical course of the diseases for which the patients were being treated. In spite of the profound metabolic effects of ACTH and cortisone, and the fact that the adrenal steroids traverse the blood-brain barrier and might easily affect cerebral enzyme systems, the administration of these hormones did not alter the total oxygen or glucose consumption of the brain. 2. Parallel increases in the means of arterial blood pressure and cerebral vascular resistance occurred in both the cortisone and ACTH treated patients. The mean cerebral blood flow remained unchanged. The results are interpreted to mean that the cerebral circulation shares equally in an increase in general peripheral vascular resistance. ACTH and cortisone do not appear to exert a specific, local effect upon cerebral blood vessels.
Similar changes in the cerebral circulation, that is, parallel increases in MABP and in CVR, with normal CBF were found in two subjects with Cushing's syndrome.
3. Significant changes in the mean cerebral utilization of oxygen and glucose did not occur during the administration of cortisone or ACTH. Cerebral oxygen and glucose utilization were normal in patients with Cushing's syndrome. 4 . These studies provide no explanation for the mental changes that occurred during the administration of cortisone and ACTH.
